Appln No. 09/927,705 

Amdt date August 12, 2005 

Reply to Office action of May 12, 2005 

Amendments to the Claims : 

This listing of claims will replace all prior versions, and 
listings, of claims in the application: 

Listing of Claims : 

1. (Currently Amended) A circuit for performing a line loop 
back test, the circuit comprising: 

a receiver that receives an input signal from a receiver 
communication line; 

a deserializer coupled to the receiver that converts high 
speed serial receiver data derived from an input signal received 
by the receiver into low speed parallel data , wherein the 
deserializer further produces a low speed clock output signal ; 

a low speed parallel loop back data multiplexer coupled to 
the deserializer that selects either the low speed parallel data 
from the deserializer or low speed parallel input data; 

a serializer coupled to the low speed parallel loop back 
data multiplexer that converts low speed parallel output data 
from the low speed parallel loop back data multiplexer into high 
speed serial transmitter data; [ [and] ] 

a transmitter coupled to the serializer that converts the 
high speed serial transmitter data into an output signal for 
transmission across a transmitter communication line [[.]] ; and 

a low speed loop back reference clock multiplexer coupled 
to the deserializer that selects either the low speed clock 
output signal from the deserializer or a reference clock input 
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signal . 

2. (Canceled) 

3. (Currently Amended) A circuit as in claim [[2]] _1, further 
comprising : 

a clock multiplying unit coupled to the low speed loop back 
reference clock multiplexer and the serializer that converts a 
low speed output of the low speed loop back reference clock 
multiplexer into a high speed clock signal; 

wherein the serializer generates the high speed serial 
transmitter data in synchronization with the high speed clock 
signal received from the clock multiplying unit. 

4. (Original) A circuit as in claim 3, further comprising: 
a first-in-first-out buffer coupled to the serializer that 

provides coupling between the serializer and the low speed 
parallel loop back data multiplexer; and 

a low speed loop back clock multiplexer coupled to the 
first-in-first-out buffer that selects either the low speed 
clock output signal from the deserializer or a low speed clock 
input signal; and 

a clock divider circuit coupled to the first-in-first-out 
buffer that converts the high speed clock signal from the clock 
multiplying unit into a low speed FIFO output clock; 

wherein the first-in-first-out buffer receives the low 
speed parallel output data from the low speed parallel loop back 
data multiplexer in synchronization with a clock multiplexer 



-4- 



Appln No. 09/927,705 

Amdt date August 12, 2005 

Reply to Office action of May 12, 2005 

output received from the low speed clock multiplexer; 

wherein the first-in-first-out buffer transmits low speed 
parallel FIFO data to the serializer in synchronization with the 
low speed FIFO output clock received from the clock divider. 

5. (Original) A circuit as in claim 1, further comprising: 
a low speed parallel loop back data buffer that provides 

coupling between the deserializer and the low speed parallel 
loop back data multiplexer. 

6. (Currently Amended) A circuit as in claim [[2]] 1^ further 
comprising: 

a low speed loop back clock buffer that provides coupling 
between the deserializer and the low speed loop back reference 
clock multiplexer. 

7. (Original) A circuit as in claim 4, further comprising: 
a low speed loop back clock buffer that provides coupling 

between the deserializer and the low speed loop back reference 
clock multiplexer, and that provides coupling between the 
deserializer and the low speed loop back clock multiplexer. 

8. (Original) A circuit as in claim 1, further comprising: 
a clock and data recovery unit that provides coupling 

between the receiver and the deserializer. 

9. (Currently Amended) A circuit for performing a line loop 
back test, the circuit comprising: 
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a serializer that receives a serializer parallel data input 
signal and that generates a serializer serial data output 
signal; 

a first-in-first-out buffer having a FIFO parallel data 
input signal and a FIFO parallel data output signal; 

a loop back data multiplexer that receives a loop back data 
multiplexer parallel data input signal and a loop back data 
multiplexer parallel loop back input signal and that generates a 
loop back data multiplexer parallel data output signal; 

a loop back data buffer that receives a loop back data 
buffer parallel input signal and that generates a loop back data 
buffer parallel output signal; [[and]] 

a deserializer that receives a deserializer serial data 
input signal and that generates a deserializer parallel data 
output signal , wherein the deserializer further generates a 
deserializer clock output signal ; and 

a loop back reference clock multiplexer that receives a 
loop back reference clock multiplexer reference clock input 
signal and a loop back reference clock multiplexer loop back 
input signal and that generates a loop back reference clock 
multiplexer clock output signal; 

wherein the deserializer parallel data output signal is 
coupled to the loop back data buffer parallel input signal; 

wherein the loop back data buffer parallel output signal is 
coupled to the loop back data multiplexer parallel loop back 
input signal; 

wherein the loop back data multiplexer parallel data output 
signal is coupled to the FIFO parallel data input signal; 
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wherein the FIFO parallel data output signal is coupled to 
the serializer parallel data input signal^ 

wherein the deserializer clock output signal is coupled to 
the loop back reference clock multiplexer loop back input 
signal . 

10. (Original) A circuit as in claim 9, further comprising: 
a clock multiplier unit that receives a clock multiplier 

unit input signal and that generates a clock multiplier unit 
output signal; 

wherein the serializer further receives a serializer clock 
input signal; 

wherein the clock multiplier unit output signal is coupled 
to the serializer clock input signal. 

11. (Currently Amended) A circuit as in claim 10, further 
comprising : ^ 

Q loop back reference clock multiplexer that rcccivcG q 
loop back reference clock multiplexer reference clock input 
signal and a loop bade reference clock multiplexer loop bade 
input signal and that generates a loop back reference cloclc 
multiplexer cloclc output signal; 

wherein the loop back reference clock multiplexer clock 
output is coupled to the clock multiplier unit input signal. 

12. (Currently Amended) A circuit as in claim 11, further 
comprising: 

a loop back clock buffer that receives a loop back clock 
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buffer input signal and that produces a loop back clock buffer 
output signal; 

v^^hcrcin the dGOcrializcr further gcncratco q dcocrializor 
clock output; 

wherein the loop back clock buffer output signal is coupled 
to the loop back reference clock multiplexer loop back input 
signal; and 

wherein the deserializer clock output signal is coupled to 
the loop back clock buffer input signal to provide the coupling 
of the deserializer clock output signal to the loop back 
reference clock multiplexer loop back input signal , 

13. (Original) A circuit as in claim 12, further 
comprising : 

a loop back clock multiplexer that receives a loop back 
clock multiplexer clock input signal and a loop back clock 
multiplexer loop back input signal and that generates a loop 
back clock multiplexer output signal; 

wherein the first-in-first-out buffer further receives a 
FIFO input clock signal; 

wherein the loop back clock multiplexer output signal is 
coupled to the FIFO input clock signal; 

wherein the loop back buffer output signal is coupled to 
the loop back clock multiplexer loop back input signal. 

14. (Original) A circuit as in claim 13, further 
comprising : 

a clock divider that receives a clock divider input signal 
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and that generates a clock divider output signal; 

wherein the first-in-first-out buffer further receives a 
FIFO output clock signal; 

wherein the clock divider input signal is coupled to the 
loop back reference clock multiplexer output signal; 

wherein the clock divider output signal is coupled to the 
FIFO output clock signal. 

15. (Original) A circuit as in claim 13, further 
comprising : 

a loop back control signal; 

wherein the loop back reference clock multiplexer further 
receives a loop back reference clock multiplexer select signal; 

wherein the loop back clock multiplexer further receives a 
loop back clock multiplexer select signal; 

wherein the loop back data multiplexer further receives a 
loop back data multiplexer select signal; 

wherein the loop back control signal is coupled to the loop 
back reference clock multiplexer select signal, the loop back 
clock multiplexer select signal, and the loop back data 
multiplexer select signal . 

16. (Original) A circuit as in claim 15, 

wherein when the loop back control signal is asserted, 
the loop back reference clock multiplexer is operative to 
communicate the loop back reference clock multiplexer loop back 
input signal to the loop back reference clock multiplexer output 
signal. 
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the loop back clock multiplexer is operative to communicate 
the loop back clock multiplexer loop back input signal to the 
loop back clock multiplexer output signal, and 

the loop back data multiplexer is operative to communicate 
the loop back data multiplexer parallel loop back input signal 
to the loop back data multiplexer parallel data output signal; 
and 

wherein when the loop back control signal is deasserted, 
the loop back reference clock multiplexer is operative to 
communicate the loop back reference clock multiplexer reference 
clock input signal to the loop back reference clock multiplexer 
output signal, 

the loop back clock multiplexer is operative to communicate 
the loop back clock multiplexer clock input signal to the loop 
back clock multiplexer output signal, and 

the loop back data multiplexer is operative to communicate 
the loop back data multiplexer parallel data input signal to the 
loop back data multiplexer parallel data output signal. 

17. (Currently Amended) A circuit for performing a line loop 
back test, the circuit comprising: 

a serializer that receives a serializer parallel data input 
signal and that generates a serializer serial data output 
signal; 

a first-in-first-out buffer having a FIFO parallel data 
input signal and a FIFO parallel data output signal; 

a loop back data multiplexer that receives a loop back data 
multiplexer parallel data input signal and a loop back data 
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multiplexer parallel loop back input signal and that generates a 
loop back data multiplexer parallel data output signal; [[and]] 

a deserializer that receives a deserializer serial data 
input signal and that generates a deserializer parallel data 
output signal , wherein the deserializer further generates a 
deserializer clock output signal ; and 

a loop back reference clock multiplexer that receives a 
loop back reference clock multiplexer reference clock input 
signal and a loop back reference clock multiplexer loop back 
input signal and that generates a loop back reference clock 
multiplexer clock output signal; 

wherein the deserializer parallel data output signal is 
coupled to the loop back data multiplexer parallel loop back 
input signal; 

wherein the loop back data multiplexer parallel data output 
signal is coupled to the FIFO parallel data input signal; 

wherein the FIFO parallel ^ data output signal is coupled to 
the serializer parallel data input signal_^ 

wherein the deserializer clock output signal is coupled to 
the loop back reference clock multiplexer loop back input 
signal . 

18. (Original) A circuit as in claim 17, further 

comprising ; 

a clock multiplier unit that receives a clock multiplier 
unit input signal and that generates a clock multiplier unit 
output signal; 

wherein the serializer further receives a serializer clock 
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input signal; 

wherein the clock multiplier unit output signal is coupled 
to the serializer clock input signal. 

19. (Currently /Amended) A circuit as in claim 18, further 
comprising : 

Q loop back reference clock multiplexer that receives a 

loop back reference clock multiplexor reference clock input 
signal and a loop back reference cloclc multiplexer loop bade 
input signal and that gencratco a loop back reference cloclc 
multiplexer cloclc output signal; 

wherein the loop back reference clock multiplexer clock 
output is coupled to the clock multiplier unit input signal. 

20. (Canceled) , 

21. (Currently Amended) A circuit as in claim [[20]] 19 , 
further comprising : 

a loop back clock multiplexer that receives a loop back 
clock multiplexer clock input signal and a loop back clock 
multiplexer loop back input signal and that generates a loop 
back clock multiplexer output signal; 

wherein the first-in-first-out buffer further receives a 
FIFO input clock signal; 

wherein the loop back clock multiplexer output signal is 
coupled to the FIFO input clock signal; 

wherein the deserializer clock output signal is coupled to 
the loop back clock multiplexer loop back input signal. 
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22. (Original) A circuit as in claim 21, further 
comprising : 

a clock divider that receives a clock divider input signal 
and that generates a clock divider output signal; 

wherein the first-in-first-out buffer further receives a 
FIFO output clock signal; 

wherein the clock divider input signal is coupled to the 
loop back reference clock multiplexer output signal; 

wherein the clock divider output signal is coupled to the 
FIFO output clock signal. 

23. (Original) A circuit as in claim 21, further 
comprising : 

a loop back control signal; 

wherein the loop back reference clock multiplexer further 
receives a loop back reference clock multiplexer select signal; 

wherein the loop back clock multiplexer further receives a 
loop back clock multiplexer select signal; 

wherein the loop back data multiplexer further receives a 
loop back data multiplexer select signal; 

wherein the loop back control signal is coupled to the loop 
back reference clock multiplexer select signal, the loop back 
clock multiplexer select signal, and the loop back data 
multiplexer select signal. 

24. (Original) A circuit as in claim 23, 

wherein when the loop back control signal is asserted. 
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the loop back reference clock multiplexer is operative to 
communicate the loop back reference clock multiplexer loop back 
input signal to the loop back reference clock multiplexer output 
signal, 

the loop back clock multiplexer is operative to communicate 
the loop back clock multiplexer loop back input signal to the 
loop back clock multiplexer output signal, and 

the loop back data multiplexer is operative to communicate 
the loop back data multiplexer parallel loop back input signal 
to the loop back data multiplexer parallel data output signal; 
and 

wherein when the loop back control signal is deasserted, 
the loop back reference clock multiplexer is operative to 
communicate the loop back reference clock multiplexer reference 
clock input signal to the loop back reference clock multiplexer 
output signal, 

the loop back clock multiplexer is operative to communicate 
the loop back clock multiplexer clock input signal to the loop 
back clock multiplexer output signal, and 

the loop back data multiplexer is operative to communicate 
the loop back data multiplexer parallel data input signal to the 
loop back data multiplexer parallel data output signal. 

25. (Currently Amended) A circuit for performing a line loop 
back test, the circuit comprising: 

a serializer that receives a serializer parallel data input 
signal and that generates a serializer serial data output 
signal; 
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a loop back data multiplexer that receives a loop back data 
multiplexer parallel data input signal and a loop back data 
multiplexer parallel loop back input signal and that generates a 
loop back data multiplexer parallel data output signal; 

a loop back data buffer having a loop back data buffer 
parallel input signal and a loop back data buffer parallel 
output signal; [[and]] 

a deserializer that receives a deserializer serial data 
input signal and that generates a deserializer parallel data 
output signal , wherein the deserializer further generates a 
deserializer clock output signal ; and 

a loop back reference clock multiplexer that receives a 
loop back reference clock multiplexer reference clock input 
signal and a loop back reference clock multiplexer loop back 
input signal and that generates a loop back reference clock 
multiplexer clock output signal; 

wherein the deserializer parallel data output signal is 
coupled to the loop back data buffer parallel input signal; 

wherein the loop back data buffer parallel output signal is 
coupled to the loop back data multiplexer parallel loop back 
input signal; 

wherein the loop back data multiplexer parallel data output 
signal is coupled to the serializer parallel data input signal_^ 

wherein the deserializer clock output signal is coupled to 
the loop back reference clock multiplexer loop back input 
signal . 

26. (Original) A circuit as in claim 25, further 
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comprising : 

a clock multiplier unit that receives a clock multiplier 
unit input signal and that generates a clock multiplier unit 
output signal; 

wherein the serializer further receives a serializer clock 
input signal ; 

wherein the clock multiplier unit output signal is coupled 
to the serializer clock input signal. 

27. (Currently Amended) A circuit as in claim 26, further 
comprising : 

a loop back reference clock multiplexer that rcccivcG a 
loop back reference cloclc multiplexer reference cloclc input 
signal and a loop back reference clock multiplexer loop back 
input signal and that generates a loop back reference cloclc 
multiplexer clock output signal; 

wherein the loop back reference clock multiplexer clock 
output is coupled to the clock multiplier unit input signal . 

28. (Currently Amended) A circuit as in claim 21, further 
comprising : 

a loop back clock buffer that receives a loop back clock 
buffer input signal and that produces a loop back clock buffer 
output signal; 

wherein the deserializer further gcneratco a dcoerializcr 
clock output; 

wherein the loop back clock buffer output signal is coupled 
to the loop back reference clock multiplexer loop back input 
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signal; and 

wherein the deserializer clock output signal is coupled to 
the loop back clock buffer input signal to provide the coupling 
of the deserializer clock output signal to the loop back 
reference clock multiplexer loop back input signal . 

29. (Original) A circuit as in claim 28, further 
comprising : 

a loop back control signal; 

wherein the loop back reference clock multiplexer further 
receives a loop back reference clock multiplexer select signal; 

wherein the loop back data multiplexer further receives a 
loop back data multiplexer select signal; 

wherein the loop back control signal is coupled to the loop 
back reference clock multiplexer select signal and the loop back 
data multiplexer select signal. 

30. (Original) A circuit as in claim 29, 

wherein when the loop back control signal is asserted, 
the loop back reference clock multiplexer is operative to 
communicate the loop back reference clock multiplexer loop back 
input signal to the loop back reference clock multiplexer output 
signal, and 

the loop back data multiplexer is operative to communicate 
the loop back data multiplexer parallel loop back input signal 
to the loop back data multiplexer parallel data output signal; 
and 

wherein when the loop back control signal is deasserted. 
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the loop back reference clock multiplexer is operative to 
communicate the loop back reference clock multiplexer reference 
clock input signal to the loop back reference clock multiplexer 
output signal, and 

the loop back data multiplexer is operative to communicate 
the loop back data multiplexer parallel data input signal to the 
loop back data multiplexer parallel data output signal - 

31. (Currently Amended) A circuit for performing a line loop 
back test, the circuit comprising: 

a serializer that receives a serializer parallel data input 
signal and that generates a serializer serial data output 
signal ; 

a loop back data multiplexer that receives a loop back data 
multiplexer parallel data input signal and a loop back data 
multiplexer parallel loop back input signal and that generates a 
loop back data multiplexer parallel data output signal;' [[and]] 

a deserializer that receives a deserializer serial data 
input signal and that generates a deserializer parallel data 
output signal , wherein the deserializer further generates a 
deserializer clock output signal ; and 

a loop back reference clock multiplexer that receives a 
loop back reference clock multiplexer reference clock input 
signal and a loop back reference clock multiplexer loop back 
input signal and that generates a loop back reference clock 
multiplexer clock output signal; 

wherein the deserializer parallel data output signal is 
coupled to the loop back data multiplexer parallel loop back 
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input signal; 

wherein the loop back data multiplexer parallel data output 
signal is coupled to the serializer parallel data input signal_^ 

wherein the deserializer clock output signal is coupled to 
the loop back reference clock multiplexer loop back input 
signal . 

32. (Original) A circuit as in claim 31 further comprising: 
a clock multiplier unit that receives a clock multiplier 

unit input signal and that generates a clock multiplier unit 
output signal; 

wherein the serializer further receives a serializer clock 
input signal; 

wherein the clock multiplier unit output signal is coupled^ 
to the serializer clock input signal . 

33. (Currently Amended) A circuit as in claim 32, further 
comprising : 

a loop back reference clock multiplexer that rccoivco a 
loop back rcfcroncG cloclc multiplexer reference cloclc input 
signal and q loop bade reference clock multiplexer loop back 
input signal and that gcncratoo a loop back reference clock 
multiplexer clock output signal; 

wherein the loop back reference clock multiplexer clock 
output is coupled to the clock multiplier unit input signal. 

34 . (Canceled) . 
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35. (Currently Amended) A circuit as in claim [[34]] 33 , 
further comprising: 

a loop back control signal; 

wherein the loop back reference clock multiplexer further 
receives a loop back reference clock multiplexer select signal; 

wherein the loop back data multiplexer further receives a 
loop back data multiplexer select signal; 

wherein the loop back control signal is coupled to the loop 
back reference clock multiplexer select signal and the loop back 
data multiplexer select signal. 

36. (Original) A circuit as in claim 35, 

wherein when the loop back control signal is asserted, 
the loop back reference clock multiplexer is operative to 
communicate the loop back reference clock multiplexer loop back 
input signal to the loop back reference clock multiplexer output 
signal, and 

the loop back data multiplexer is operative to communicate 
the loop back data multiplexer parallel loop back input signal 
to the loop back data multiplexer parallel data output signal; 
and 

wherein when the loop back control signal is deasserted, 
the loop back reference clock multiplexer is operative to 

communicate the loop back reference clock multiplexer reference 

clock input signal to the loop back reference clock multiplexer 

output signal, and 

the loop back data multiplexer is operative to communicate 

the loop back data multiplexer parallel data input signal to the 



-20- 



Appln No. 09/927,705 

Amdt date August 12, 2005 

Reply to Office action of May 12, 2005 

loop back data multiplexer parallel data output signal. 

37. (Currently Amended) A method of performing a line loop back 
test, the method comprising the steps of: 

(a) receiving an input signal from a receiver 
communication line; 

(b) converting high speed serial receiver data derived 
from an input signal into low speed parallel data , further 
comprises the step of: 

(f) producing a low speed clock output signal ; 

(c) selecting by a low speed parallel loop back data 
multiplexer either the low speed parallel data or low speed 
parallel input data as low speed parallel output data; 

(d) converting the low speed parallel output data into 
high speed serial transmitter data; [ [and] ] 

(e) converting the high speed serial transmitter data 
into an output signal for transmission across a transmitter 
communication line£ 

(g) selecting by a low speed loop back reference clock 
multiplexer either the low speed clock output signal or a 
reference clock input signal . 

38 . (Canceled) . 

39. (Currently Amended) A method as in claim [[38]] 3_7, further 
comprising the step of: 

(h) converting a low speed output of step (g) into a high 
speed clock signal; 
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wherein step (d) comprises the step of: 

(i) generating the high speed serial transmitter data in 
synchronization with the high speed clock signal. 

40. (Original) A method as in claim 39, 

wherein a first-in-first-out buffer provides coupling 
between a serializer that performs step (d) and a low speed 
parallel loop back data multiplexer that performs step (c) ; 
the method further comprising the step of: 
selecting by a low speed loop back clock multiplexer 
coupled to the first-in-first-out buffer either the low speed 
clock output signal or a low speed clock input signal; 

converting by a clock divider circuit coupled to the first- 
in-first-out buffer the high speed clock signal into a low speed 
FIFO output clocks- 
receiving by the first-in-first-out buffer the low speed 
parallel output data from a low speed parallel loop back data 
multiplexer in synchronization with a clock multiplexer output 
received from the low speed clock multiplexer; and 

transmitting by the first-in-first-out buffer low speed 
parallel FIFO data to the serializer in synchronization with the 
low speed FIFO output clock received from the clock divider. 

41. (Original) A method as in claim 37, 

wherein a low speed parallel loop back data buffer provides 
coupling between a deserializer that performs step (b) and a low 
speed parallel loop back data multiplexer that performs step 
(c) . 



-22- 



Appln No. 09/927,705 

Amdt date August 12 , 2005 

Reply to Office action of May 12, 2005 



42. (Currently Amended) A method as in claim [[38]] 37 , 
wherein a low speed loop back clock buffer provides 
coupling between a deserializer that performs step (f) and a low 
speed loop back reference clock multiplexer that performs step 
(g) . 



43. (Original) A method as in claim 40, 

wherein a low speed loop back clock buffer provides 
coupling between the deserializer that performs step (f) and a 
low speed loop back reference clock multiplexer, and that 
provides coupling between the deserializer that performs step 
(f) and the low speed loop back clock multiplexer. 

44. (Original) A method as in claim 37, 

wherein a clock and data recovery unit provides coupling 
between a receiver that performs step (a) and a deserializer 
that performs step (b) . 
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